Altered expression of HES-1, BETA2/NeuroD, and PDX-1 is involved in impaired insulin synthesis induced by glucocorticoids in HIT-T15 cells.
Expression of the insulin gene is highly specific to pancreatic beta cells and is upregulated mainly by PDX-1 and BETA2/NeuroD depending on the extracellular glucose concentration. However, its downregulation has not been well studied. Reporter gene analyses using pancreatic HIT-T15 cells revealed that the glucose-dependent insulin promoter activity was blocked by glucocorticoids, dexamethasone (DEX) and hydrocortisone, in a dose-dependent manner. After the addition of DEX (20 nM) to HIT-T15 cells, a decrease of insulin mRNA was observed at 12-24 h, followed by a decline of insulin protein at 48 h. Expressions of PDX-1 and BETA2/NeuroD decreased within 2 h. HES-1, a potent negative regulator of bHLH-type transcription factors, was found to be expressed in HIT-T15 cells, and its expression was increased 6 h after the addition of DEX. Overexpression of HES-1 suppressed the insulin promoter activity in a dose-dependent manner. These results suggest that glucocorticoids impair insulin synthesis in HIT-T15 cells by decreasing PDX-1 and BETA2/NeuroD and that enhancement of HES-1 expression is involved in this regulation.